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ABSTRACT 
 
Small and Medium Scale Enterprises (SME’s) have over the years played a very significant role in the 
economic development of most developing countries. Various mitigating factors tend to stifle or prolong their 
quest to be successful in their endeavors. Hence it is against this backdrop that this study explores protracting 
trials of SME success in Ghana. A descriptive research design was adopted using questionnaires and a sample 
size of 1346 SME’s in the Metropolis districts in the four regions of Ghana. Structured questionnaires 
containing open and closed-ended questions were used in obtaining information from 1346 SME’s in the 
Metropolis, Municipalities and Districts in Ghana. This method involved three steps. The first step was 
developing a series of values acknowledged by SME’s. The second step used generalized types to express 
each value. The third step organized the acknowledged value and indicated their relationship. Based on that 
study, we developed an assessment model for protracting trials encountered by SME’s in procuring their day-
to-day activities. The results designated the main protracting trials encountered by SME’s, and ordered based 
on their degree of importance, as “Financial Constraints", "Domestic Demand", "Loan Repayments", "Lack of 
Entrepreneurial Skills", "Equipment & Technology", "International Markets", "Regulatory Constraints" and 
"Legal". The weights of the first three aspects accounted for 69.3% (Buckley’s method) of the protracting trial 
factors and 61.7% (Chang’s method). Correspondingly, these three items, present the highest protracting trials 
to SME success in Ghana and a significant improvement in their workability will impact the economic 
contributions of SME’s to Ghana substantially.   
 
Keywords: SME’s, Protracting, Fuzzy analytical hierarchy process, Households, Weight calculation. 
 
 
 
 
 
INTRODUCTION 
SME’s represent over 90% of private businesses and 
contribute to more than 50% of employment and of 
the GDP in most African countries (UNIDO, 1999).  
According to the Ghana Statistical Service (2012) 
approximately 86% of the general population is 
involved in the private informal sector, which is 
heavily dominated by SME’s. SME’s in Ghana 
account for about 92% of businesses, Abor & 
Quartey, (2010). They also provide about 85% of 
manufacturing employment in Ghana and are 
believed to contribute about 70% to Ghana’s Gross 
Domestic Product (GDP).  
 
 
 
 
 
 
Though SME’s contribute a vital role in the shaping 
of the economy of many nations, there is usually not 
enough mechanisms and support for their growth and 
sustainability.  The formal banking sector serves less 
than 20% of the population in developing countries 
(Berenbach and Churchill, 1997; Robinson, 2001). 
SME’s in Ghana mostly have limited accessibility to 
the services of formalized financial organizations 
which include their credit facilities and other 
financial services. Microfinance Institutions have 
progressively become more involved in providing 
these financial facilities to SME’s with a focus on 
reducing poverty and the economic survival of the 
poor. Delivery of microcredit to SME’s in 
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developing countries has always been viewed as a 
strategic means of assisting the so-called “working 
poor” (ILO, 1973).   
However Empirical evidence indicates that higher 
loan repayment performance occurs in Asia as 
compared to Africa (Amonoo et al., 2003). These 
authors reported an impressive loan repayment 
performance of 80 percent to 98.6 percent which was 
reported for four successful rural finance institutions 
in Asia. Available reports indicate that loan 
repayment is poor in Africa. For example, repayment 
was estimated at 14 percent to 20 percent for 
commercial banks in Tanzania (Bagachwa, 1996), 
and 45 percent for small agricultural loans in Ghana 
(Aryeetey & Nissanke, 2000). Besley (1994) asserts 
that enforcement of loan repayment constitutes a 
major difference between rural credit in developing 
countries and credit markets in developed countries. 
A discussion paper on Private Enterprises in Africa, 
World Bank (Mardson, and Belot, 2013), states that 
“the encouragement of Small Medium Enterprises 
(SME’s) in both rural and urban areas should be of a 
high priority in Africa, not only for the 
developmental impact on growing indigenous private 
sector but also as a recruitment and training process 
for future enterprises”. SME’s can play a significant 
role in the economic growth of Ghana if government 
builds the necessary structure and supports the needs 
of the sector. 
Availability of financing options remains a principal 
limitation to the development of SME’s in Ghana. 
According to Aryeetey et al. (1994), 38% of SME’s 
surveyed mentioned credit as a major constraint of 
financing their businesses. SME’s in the trading 
sector are considered as high risk businesses since 
they usually lack the required collateral to serve as 
security for loans. It is also an expensive venture 
since applicants from the informal sector usually 
apply for much smaller loans which still require the 
same administrative procedures that are necessary for 
bigger loan requests of large scale businesses. 
Therefore, financial institutions are detached from 
the world of the businesses. Sievers and Vanderberg 
(2004) are of the view that access to financial and 
business development services are essential for 
growth and development of Micro and Small 
Enterprises. 
 
LITERATURE REVIEW 
According to Ward (2005) there is no universal 
definition for SME’s since the definition depends on 
who is defining it and where it is being defined. 
SME’s can be defined in two ways: headcount 
(number of people employed) as well as asset base of 
businesses in categorizing them into either small or 
medium enterprises. For example, in Canada an SME 
is defined as an enterprise that has fewer than 500 
employees and small enterprise as one that has less 
than hundred employees. However, the World Bank 
defines SME’s as having no more than 500 
employees. 
The Concept of SME’s in Ghana 
As mentioned by Mensah (2005), the Ministry of 
Trade and Industry (MOTI), in 1998 projected that 
the Ghanaian private sector consisted of roughly 
80,000 registered limited companies and 220,000 
registered partnerships. Largely, this group in Ghana 
is defined as: Micro enterprises – they are businesses 
that employ up to 5 employees with fixed assets 
(excluding real estate) not exceeding the value of 
$10,000; Small enterprises – are business that 
employ between 6 and 29 employees with fixed 
assets of $100,000; and Medium enterprises – they 
are business entities that employ between 30 and 99 
employees with fixed assets of up to $1 million 
(Mensah, 2005; Bell, 1990). 
Government agencies such as the National Board of 
Small Scale Industries (NBSSI) in Ghana apply both 
the ‘fixed asset and number of employees’ criteria. 
Hence, it defines a Small Scale Enterprise as one 
with not more than 9 workers with an ownership of 
plant and machinery (excluding land, buildings and 
vehicles) not exceeding 10 million Cedis (US$ 9506, 
using 1994 exchange rate).  
Additionally, certain traits and characteristics can be 
identified with major businesses within the Ghanaian 
economy. However, the main difficulty or challenge 
has been how to identify and classify these 
businesses within the SME bracket. A clear case 
scenario happens to be that of SSNIT as cited in the 
work of Mensah (2005). In his work data from the 
Social Security & National Insurance Trust (SSNIT) 
indicated that, by size and classifications, the 
Ghanaian private sector is highly skewed, with 90% 
of companies employing less than 20 persons, and a 
small number of large-scale enterprises. The small 
companies are dominated by one person, with the 
owner/manager taking all major decisions. The 
entrepreneur possesses limited formal education, 
access to and use of new technologies. Other studies 
provide a more detailed outline of the peculiar nature 
of SME’s. Extensive research findings on SME’s 
have attested to the fact that characteristics of SME’s 
are quite similar amongst many countries the world 
over. Notable amongst these findings is that of the 
INAFI African trust research project carried out by 
Nwaniki (2006). 
 
SME’s Contribution to Economic Development 
and Growth  
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Statistical figures made available by Ghana’s 
National Industrial Census (NIS) made it known that 
there were a total of 26,190 MSME’s in Ghana 
around 2003. Amongst these, micro and small 
enterprises were the predominant business units at 
the time, constituting more than 95% of all business 
units. The figures simply painted the tremendous role 
and its associated unparalleled impact to the 
Ghanaian economy. 
Beck and Kunt (2004) state that SME activity and 
economic growth are important because of the 
relatively large share of the SME sector in most 
developing nations and the substantial international 
resources from sources like the World Bank group, 
that have been channelled into the SME sector of 
these nations. Many researchers have observed that 
SME’s enhance competition and entrepreneurship 
therefore they suggest that direct government support 
can boost economic growth and development. Also 
SME’s growth boost employment more than large 
firm because they are labour intensive and make 
better use of scarce resources with very small amount 
of capital. Hellberg (2000) also states that developing 
countries should be interested in SME’s because they 
account for a large share of firms and development in 
these countries. In addition to job creation, SME’s 
help in equitable allocation of resources as well as 
wealth redistribution especially among low income 
groups. SME’s tend to be widely dispersed reaching 
remote and relegated settings, hence helping reduce 
the income gap between urban and rural areas. As 
cited in the work of Kayanula and Quartey (2000), 
SME’s seem to have advantages over their large-
scale competitors in that they are able to adapt more 
easily to market conditions, given their broadly 
skilled technologies. 
Major Challenges Confronting SME’s 
The SME sector just like any sector of the economy 
is saddled with fundamental issues which generally 
hampers their growth and development. These issues 
could be attributed to several factors including the 
business environment, nature and other societal 
factors. However, the impact varies from one 
economy to the other even though there may exist 
certain similarities. The following include some of 
the challenges; 
Financial Constraints: 
The issue of access to finance and basic capital 
remained a dominant constraint to many small and 
medium scale enterprises in Ghana. Credit 
constraints pertaining to working capital and raw 
materials were cited by respondents (between 24% 
and 52% in Parker et al, 1995). In a survey carried 
out by Aryeetey et al (1994), he reported that 38% of 
the SME’s surveyed mentioned credit as a major 
constraint. The situation did not pertain to only 
countries in the West African sub-region. Further 
research carried out indicated that in Malawi, 
financial constraints accounted for 17.5% of the total 
sample (Daniels &Ngwira, 1993). In effect, it was 
recognized that SME’s have inadequate access to 
capital markets, both locally and internationally, 
owing to the general perception of higher risk, 
informational barriers, and the higher costs of 
intermediation for smaller firms. As a result, SME’s 
often cannot obtain long term finance either in the 
form of debt or equity. 
Labour Market 
Labour, in Africa appears a less important constraint 
to SME’s considering the widespread unemployment 
or underemployment situation in our countries. 
SMEs generally use simple technologies that do not 
require highly skilled workers. However, where 
skilled labour is required, and insufficient supply 
hampers the specialization opportunities, costs are 
raised and this and reduces flexibility in managing 
operations. The situation largely affects productivity. 
According to Aryeetey et al (1994), 7% of their 
respondents indicated that they had problems finding 
skilled labour, and 2% had similar problems with 
unskilled labour. However, only 0.9% of firms were 
reported to have had labour problems. 
Equipment & Technology 
SME’s have problems in gaining access to 
appropriate technologies and information on 
available techniques. This limits innovation and SME 
competitiveness. Besides, other constraints on capital, 
and labour, as well as uncertainty surrounding new 
technologies, restrict incentives to innovation. 18% 
of the sampled firms in Aryeetey et al (1994) 
mentioned old equipment as one of the four most 
significant constraints to expansion (18.2% in Parker 
et al, 1995), this is in contrast to the 3.4% reported in 
Malawi (Daniels & Ngwira, 1993; Makoza 
&Makoko, 1998). 
Domestic Demand 
Five percent (5%) of proprietors indicated they had 
marketing constraints, (Aryeetey et al, 1994; Daniels 
&Ngwira, 1993). The business environment varied 
markedly among SME’s in countries, reflecting 
different demand constraints after adjustment. There 
were varying levels of uncertainty caused by 
macroeconomic instability and different levels of 
government commitment to private sector 
development. Nonetheless, limited access to public 
contracts and subcontracts, arising from cumbersome 
bidding procedures and/or lack of information, 
inhibit SME participation in these markets. In 
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addition, inefficient supply channels often dominated 
by larger firms pose important limitations to market 
access for SME’s. As seen in the case of Ghana, 
demand constraints limited the growth of SME’s 
(Parker et al, 1995). 
International Markets 
Previously insulated from international competition, 
many SME’s are now faced with greater external 
competition and the need to expand market share. 
However, this problem was mostly identified in 
medium-sized enterprises in Ghana (12.5% in 
Aryeetey et al, 1994:13), less than 1% of the total 
sample complained there were too many imported 
substitutes coming into the country.  
Regulatory Constraints 
Although wide ranging structural reforms have 
improved, prospects for enterprise development 
remain to be addressed at the firm-level (Quayeobli, 
2006). 
Legal 
High start-up costs for firms, including licensing and 
registration requirements can impose excessive and 
unnecessary burdens on SME’s. The high cost of 
settling legal claims and excessive delays in court 
proceedings adversely affect SME operations. In the 
case of Ghana, the cumbersome procedure for 
registering and commencing business were key 
issues often cited. However, Aryeetey et al (1994) 
found that this accounted for less than 1% of their 
sample. Meanwhile, the absence of antitrust 
legislation favours larger firms, while the lack of 
protection for property rights limits SME access to 
foreign technologies in this case. (Quaye, 2006) 
 
Lack of Entrepreneurial & Business 
Management Skills 
 
As cited in the work of Quaye (2006) even though 
SME’s tend to attract motivated managers, they can 
hardly compete with larger firms. Lack of managerial 
know-how places significant constraints on SME 
development. The lack of support services or their 
relatively higher unit cost can hamper SME efforts to 
improve their management because consulting firms 
often are not equipped with appropriate cost effective 
management solutions for SME’s. Furthermore, 
absence of information and/or time to take advantage 
of existing services results in weak demand for their 
services. Despite the numerous institutions providing 
training and advisory services, there is still a skills 
gap among the SME sector as a whole.  
 
Loan Repayment of SMEs 
Loan repayment is seen as one of the challenges that 
MFIs face. Amonoo et al. (2003) observe that lenders 
of funds in the formal financial sector use the 
deposits of their clients while lenders operating in the 
informal sector use mainly their own funds to 
advance money to borrowers. In either case, the 
transactions are expected to lead to recouping the 
financial capital. If this does not happen, borrowers 
benefit at the expense of lenders. Assuming this 
continues, bankruptcy will be the ultimate result and 
this will reduce financial intermediation. SME’s get 
caught in the uncertainties and this affects their 
ability to pay back loans. Steel &Webster (1989) and 
Dzamboe (2001) add that the success of SME’s 
credit programmes is contingent upon a minimum 
level of economic and political stability. Loan 
misapplication and its consequences for loan 
repayment have been recognised by several authors 
as a challenge to microfinance. In this vein, several 
factors have been identified. For example, the delay 
in the release of funds to burrowers is identified as a 
major contributing factor to poor loan repayment. 
This viewpoint was brought up vividly by Armah 
(2001) when she posed this question: “of what use is 
a loan to a woman who cultivates groundnuts after 
the farming season is over?” In a second instance, the 
percentage of the amount of loan granted tends to be 
lower than expected by the borrowers and this affects 
the working capital of SME’s (Armah, 2001; 
Aryeetey et al. 1994). Eventually, the low amount 
granted affects the returns and the repayment of loans. 
Andrews (2006) recommends that loan terms and 
conditions are adjusted to accommodate cyclical cash 
flow and bulky investments. Thus, successful 
institutions track the cash flow cycles of their clients 
more closely. 
 
Analytic hierarchy process and fuzzy analytic 
hierarchy process 
 
The analytical hierarchy process (AHP) was designed 
by Saaty in 1971 (Saaty, 1980). This method is 
predominantly applied to decision problems in 
undefined situations with multiple valuation 
standards. The function of AHP is to design complex 
and disorderly problems, which it resolves gradually 
from the high to lower levels. Through quantitative 
judgment, AHP explains and improves earlier 
decision-making processes that relied on intuition to 
attain the weights of each indicator and provide 
satisfactory information for decision makers. Items 
with greater weights have higher precedence. Using 
AHP to perform problem analysis can curtail the risk 
of mistakes in decision making (Cheng et al, 2012). 
However, AHP use cannot overcome the subjectivity, 
inaccuracy, and fuzziness produced when carrying 
out decisions. 
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However, introducing fuzzy set theory and fuzzy 
operation to AHP can alleviate these failures. Fuzzy 
set theory was first introduced by Zadeh in 1965 
(Zadeh, 1965); it highlights the fuzziness of human 
thinking, cognition of surroundings and reasoning. A 
number of conventional quantitative examination 
methods cannot analyze such things efficiently. The 
concept of fuzzy logic must be used to demonstrate 
actual things and to compensate the flaws of 
traditional theory sets that use only binary logic to 
describe things. Fuzzy logic uses the idea of 
membership function to describe things in a manner 
related to common human language. Furthermore, 
fuzzy logic can analyze ambiguity and vagueness. 
The fuzzy set can be defined as follows: 
                          
     (1) 
where   is a fuzzy set.       termed the 
membership function. U is the universe of discourse. 
      ranges between 0 and 1. This is known as 
the degree of membership. The fuzzy set can better 
describe the characteristics of things related to 
conventional binary logic. In conventional crisp sets, 
the value of the membership function can only be 0 
or 1. Equation 2 expresses its membership function. 
Equations 3 to 6 show the rules of operation for the 
triangular fuzzy number. The defuzzification process 
should be performed according to the three criteria of 
rationality, ease of computation, and continuity to 
identify a suitable point to represent the fuzzy 
number. Commonly used defuzzification techniques 
include the mean of maximum method, the center of 
gravity method, and the center of area method (Li 
and Huang, 2008). 
       
   
   
       
   
   
       
           
    
    (2) 
                             
    (3) 
                            
    (4) 
                                     
     (5) 
                                (6) 
 
RESEARCH METHOD 
The research design adopted for the study was 
descriptive using questionnaires and a sample size of 
1346 SME’s in the Metropolis districts in the four 
regions of Ghana. 
Questionnaire design and Survey 
Structured questionnaires containing open and close 
ended questions was used in obtaining information 
from 1346 SME’s in the Metropolis Business District 
in Ghana. This method involves three steps. The first 
step is developing a series of values acknowledged 
by SME’s. The second step is using generalized 
types to express each value. The third step is to 
organize the acknowledged value and indicate their 
relationship. Based on that study, we developed an 
assessment model for challenges encountered by 
SME’s in procuring their day to activities.  
Furthermore, a literature review was conducted and 
focus groups were used to the division of the 
assessment hierarchical structure for challenges 
associated with SME’s. This was partitioned into 
selection factors of 3 levels, 8 aspects, and then 28 
indicators (Fig.1). The first level is the financial, skill 
set and technological assessment.  The second level 
is the assessment aspects of; domestic demand, 
international markets, regulatory constraints, legal 
and loan repayments. The third level is the 
assessment indicators. These levels contain a total of 
28 items. The questionnaires were administered to 
1500 SME owners in Ghana and 1346 valid entries 
were returned. Below is the diagrammatic 
representation of the 8 key indicator variables and the 
28 evaluation indicators in the Index (Fig.1). 
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Goal Aspect Index 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Hierarchical Structure of SME Challenges 
 
Establishing an Assessment Model 
 
Using AHP to examine problems involves the 
following five steps: establishing a hierarchical 
structure, establishing a pairwise comparison matrix, 
calculating the eigenvalue and eigenfactor, and 
performing consistency tests and weight calculations. 
The consistency test examined whether the 
respondents’ questionnaire answers are consistent 
and transitive. The consistency test forms two levels. 
First, it examined whether the constructed pairwise 
comparison matrix was a consistent matrix. The basis 
for this test was the consistency index (C.I.; Eq. 7). 
The second test examined whether the hierarchical 
structure was consistent. The basis for this test was 
the consistency ratio (C.R.; Eq. 8) [20]. 
      λmax-n (7) 
              n - 1 
     
    
    
 (8) 
In this equation, n is the level factor number and 
λmax is the eigenvalue of the comparison matrix. RI 
is the random consistency index obtained from 
numerous simulations, which varies according to the 
order of the matrix (Table 1). 
 
Table 1. Random Index (R.I.) Values  
N 1 2 3 4 5 6 7 8 9 10 
R.I. 0 0 0.58 0.90 1.12 1.24 1.32 1.41 1.45 1.49 
 
AHP cannot overcome the inaccuracy, subjectivity 
and fuzziness created during assessments. Therefore, 
we used fuzzy AHP (FAHP) as the analysis tool in 
this study. FAHP joins AHP and fuzzy theory, and its 
execution steps are largely identical to those of AHP. 
However, FAHP requires additional steps for 
establishing fuzzy linguistics, defuzzification, and 
normalization. FAHP is better able to resolve the 
clarity, vagueness, and blur of human thinking 
compared to AHP (Huang, 2012). During the FAHP 
calculation process, we adopted the column 
geometric mean method, “Buckley’s method” 
(Buckley, 1985) and the extent analysis method, 
“Chang’s method” (Chang, 1996) to calculate the 
weights. The steps are explained below:  
 Module 1. Create a hierarchical structure 
 Module 2. Design a questionnaire:  
Based on the established hierarchical structure, 
design a questionnaire that compares indicators to 
obtain respondents’ opinions of two indicators. We 
used the semantic description technique to allow the 
respondents to express their assessments and 
subjective judgments fully. We also employed the 
triangular fuzzy number to express semantic 
judgment values. A 9-point scale was used to 
describe the relativity, as shown in Table 2. 
 
 
 
 
F6-5Labour regulations 
Assess
ment: 
SME 
Challen
ges 
F1:  
Financi
al 
constrai
nts  
  
  
F1-1 Unavailability of finance 
F1-2 High interest rate on bank loans 
F1-3 Collateral requirement of bank loans 
F1-4 High cost of equipment 
F2:  
Lack of 
Entrepr
eneurial 
Skills 
F2-1Unavailability of skilled workers 
F2-2 Low proactive measures concerning new 
markets 
F2-3Low business linkages 
 
bnn 
F3:  
Equipmen
t & 
Technolo
gy 
F3-1High cost of equipment 
F3-2 Low skills of use of technology 
F3-3Adaption of foreign software with scarce 
percentage of ownership 
F4:  
Domest
ic 
Deman
d 
F4-1Local competition from domestic market 
F4-2Instability of macroeconomic factors 
F4-3Unavailability of financing 
F4-4Low demand or patronage for product 
F5:  
Internat
ional 
Market
s 
F5-1Firece competition 
F5-2Exchange rate difficulty 
F5-3Meeting of international standards 
F6: 
Regulat
ory 
Constra
ints 
F6-1Bureacratic set up procedure 
F6-2Income tax structure 
F6-3Lack of protective measures 
F6-4Policy uncertainty 
F7: 
Legal 
F7-1High cost of legal fees 
F7-2Rigidity of regulation 
F7-3Bureacracy in registration procedure 
F8: 
Loan 
Repay
ments 
F8-1Low capital reinjection 
F8-3Capital reduction 
F8-2Low profitability 
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Table 2. The relative importance of fuzzy ratio scales 
(Huang, 2012) 
Relative 
Importance 
Linguistic 
Variables 
Triangular 
Fuzzy 
Number 
Cij   =   9 
Absolute 
Importance 
(8,9,9) 
Cij   =   8 
Intermediate 
value 
(7,8,9) 
Cij   =   7 
Very Strong 
Importance 
(6,7,8) 
Cij   =   6 
Intermediate 
value 
(5,6,7) 
Cij   =   5 
Essential 
Importance 
(4,5,6) 
Cij   =   4 
Intermediate 
value 
(3,4,5) 
Cij   =   3 
Weak 
Importance 
(2,3,4) 
Cij   =   2 
Intermediate 
value 
(1,2,3) 
Cij   =   1 
Equal 
Importance 
(1,1,2) 
 
 
module 3. Establish a fuzzy positive reciprocal 
matrix 
 A = [aij]   (9) 
whereaij=(lij,mij,uij,),lij, mij,and uij are the lower limit, 
peak and upper limit of the triangular fuzzy number: 
    
 
   
              
module 4. Use the geometric means method to 
integrate the opinions of respondents. 
aij= (a
1
ij  a
2
ij …. a
n
ij)
1/n 
       (10) 
wereaijis the triangular fuzzy number in the column 
and the row of the fuzzy positive reciprocal matrix 
and a
n
ijis the assessment value of respondent N. 
module 5. Calculate the fuzzy weight 
(1) Method 1: Column geometric mean 
method [24] 
wi  =ri  (r1 r2 …… rn)
-1
           (11)          
 
 ri = (ai1  ai2 ……  a
1
in)
1/n 
      (12)
 
where wiis the fuzzy weight value of each column in 
the fuzzy positive reciprocal matrix and riis the 
geometric mean of the triangular fuzzy number. 
 
(2) Method 2: Extent analysis method [25] 
 Si      =   
 
   M
j
gi  [ 
 
    
 
   M
j
gi]
-1
 
(13) 
 
      M
j
gi  =   [  
 
   lj ,  
 
   mj , 
     uj] (14)
 
 [       
 
   M
j
gi]
-1   
=   
[
 
       
 
 
       
 
 
       
]   
   (15) 
whereSi is the fuzzy weight in matrix m and M
j
gi(j = 
1,2, … . . , m) is the triangular fuzzy number 
calculated after comparing the questionnaires. 
After comparing each indicator, a minimum was 
generated for each group (Eq. 16). Assume that 
d'(Ai) is the minimum for each group (Eq. 17), and 
create a set with the minimums of each group (Eq. 
18). 
 V(M ≥ M1 , M2 , … … , Mk)  = minV (M ≥ Mi ) , I = 1, 2, … 
… , k                                                                                            (16) 
 d * (Ai) = min V(Si ≥ Sk)   (17)
  
 W’ = (d’ (A1) , d’ (A2) , … … , d’ (An))
T   (18) 
Standardize the minimums after comparison to obtain 
the defuzzification weights for each indicator (Eq. 
19). 
W = (d’ (A1) , d’ (A2) , … … , d’ (An))
T   
                                                         (19) 
module 6. Defuzzification: Convert the fuzzy 
weights into non-fuzzy values (Eq. 20). 
 DFij = 
     
     
(20) 
a, b, and c are the lower limit lij, the peak (mij), and 
the upper limit (uij) of the triangular fuzzy number. 
module 7. Perform normalization (Eq. 21) to obtain 
the weights for each aspect and indicator. 
NWi = DFijNWi     (21) 
∑DFij
 
module 8. Perform hierarchical tandem to calculate 
the global weights of all indicators. 
 
Empirical Results 
The Consistency Test 
Consistency ratio (CR) was used to estimate the 
reliability and credibility of the questionnaire. When 
CR ≦0.1, it illustrates that the deviation in the 
respondents’ estimation of each factor’s weight when 
constructing the paired-comparison matrix was 
acceptable, verifying the consistency. All CR values 
were lower than 0.1; therefore, all the judgments are 
consistent. This result demonstrated the accuracy of 
the results of the questionnaire survey. 
 
Weight Calculation Results 
The weights and sequences for each aspect and 
indicator obtained using the column geometric mean 
method (Buckley’s method) are shown in Table 3. 
The weights and sequences for each aspect and 
indicator obtained using the extant analysis method 
(Chang’s method) are shown in Table 4. Tables 3 and 
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4 indicate that using either Buckley’s method or 
Chang’s method, the items SME’s considered as 
challenges, in sequential order, were, “Financial 
Constraints", "Lack of Entrepreneurial Skills", 
"Equipment & Technology", "Domestic Demand", 
"International Markets", "Regulatory Constraints", 
"Legal", and "Loan Repayments". 
Constrained within the "Financial Complaints" 
aspect, SME’s were most concerned with 
unavailability of finance (F1-1). Within the "Lack of 
Entrepreneurial Skills" aspect, unavailability of 
skilled workers (F2-1) was deemed the most 
concerning challenge for SME’s. Within the 
"Equipment & Technology” aspect, SME’s were 
most fretful with low skills of use of technology (F3-
2). Within the "Domestic Demand" aspect, SME’s 
were most challenged with local competition from 
domestic market (F4-1). Within the "International 
Markets" aspect, exchange rate difficulty (F5-2) was 
the challenging factor for SME’s. Within the 
"Regulatory Constraints" aspect, SMEs considered 
policy uncertainty (F6-4) to be the most challenging 
aspect to deal with. Within the "Legal" aspect, 
bureaucracy in registration procedure (F7-3) was the 
most perplexing factor for SME’s to consider. Lastly, 
within the "Loan Repayments" aspect, capital 
reduction (F8-3) was the most challenging factor 
confronting SME’s. 
 
Insert Table 3 in Appendix 
 
The observation of partial differences resulted in the 
sequence of results obtained using Buckley’s and 
Chang’s methods in the weight sequences for the 
indicators within the aspects of challenges faced by 
small and middle enterprises (SME’s). The ranking 
of the 2 methods, Buckley and Chang identified 
(F1)"financial constraints”, (F4) “domestic demand" 
(F8)"and loan repayment” as the top three most 
pressing challenges faced by SME’s. The variables 
were ranked in order according to their weights of 
0.254, 0.238, 0.201 and 0.214, 0.206, 0.197 (F1-F4-
F8) respectively. 
The top three rankings of SME challenges for the 
two methods (F1): unavailability of finance (F1-1); 
high interest rates on bank loans (F1-2); collateral 
requirements (F1-3) and high cost of equipment (F1-
4) were 1-3-2-4 (Buckley’s method) and 1-2-3-4 
(Chang’s method). Consequentially, the rankings (F4) 
of the two methods for competition for domestic 
market (F4-1); instability of macroeconomic factors 
(F4-2); unavailability of financing (F4-3) and low 
demand or patronage of product (F4-4) were 1-2-4-3 
(Buckley’s method) and 2-1-4-3 (Chang’s method). 
Designated for the rankings (F8) of the two methods, 
low capital reinjection (F8-1); low profitability (F8-2) 
and capital reduction (F8-3) were 2-3-1 (Buckley’s 
method) and 2-3-1 (Chang’s method). The rankings 
for the remaining indicators within the other aspects 
were identical, indicating that Buckley’s method and 
Chang’s method had equivalent similarity and 
performance regarding identifying the important 
indicators that are considered challenges to SME’s in 
Ghana. 
 
Regarding the overall rankings for all indicators, the 
top ten (10) ranking of the indicator importance 
obtained using Buckley’s method and Chang’s 
method were identical.  
Using Chang’s method, the indicators in order of 
rank were instability of macroeconomic factors (F4-
2), unavailability of finance (F1-1), capital reduction 
(F8-3), high interest rates on loans (F1-2), 
unavailability of skilled workers (F2-1), local 
competition from domestic market (F4-1), low 
capital reinjection (F8-1), exchange rate difficulty 
(F5-2), low demand or patronage of product (F4-4) 
and collateral requirements (F1-3). The rankings for 
the other indicators differed slightly. This was caused 
by differences in computation logic between the two 
methods. 
The overall ranking for the indicators in the top ten 
range for Buckley’s method were unavailability of 
finance (F1-1), instability of macroeconomic factors 
(F4-2), exchange rate difficulty (F5-2), high interest 
rates on loans (F1-2), unavailability of skilled 
workers (F2-1), local competition from domestic 
market (F4-1), Bureaucracy in registration procedure 
(F7-3), low proactive measures concerning new 
markets (F2-2), collateral requirements (F1-3) and 
meeting international standards (F5-3). 
Conversely, the overall rankings for all indicators, 
the bottom ten indicators ordered using the Buckley 
were ranked: low skills of use of technology (F3-2), 
lack of protective measures (F6-3), Adoption of 
foreign software with scarce percentage of ownership 
(F3-3), High cost of legal fees (F7-1), bureaucratic 
setup procedure (F6-1), fierce competition (F5-1) 
policy uncertainty (F6-4), rigidity of regulation (F7-
2), income tax structure (F6-2) and labor regulation 
(F6-5). 
Tentatively, the overall ranking for al indicators, the 
bottom ten indicators ordered using the Chang were 
ranked: low skills of use of technology (F3-2), 
Adoption of foreign software with scarce percentage 
of ownership (F3-3), High cost of legal fees (F7-1), 
lack of protective measures (F6-3), bureaucratic 
setup procedure (F6-1), fierce competition (F5-1) 
policy uncertainty (F6-4), rigidity of regulation (F7-
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2), labor regulation (F6-5) and income tax structure 
(F6-2). 
Insert table 4 in appendix 
 
Conclusion 
Small and Medium Scale Enterprises (SME’s) have 
over the years played a very significant role in the 
economic development of most developing countries. 
Various mitigating factors tend to stifle or prolong 
their quest to be successful in their endeavors hence 
in this study the authors sought to determine 
protracting trials of SME success in Ghana. The 
initial critical assessment of data obtained for the 
study within various regions in Ghana ensued with an 
FAHP used in the analysis of the weights of the 
protracting aspects and indicators considered by 
SME’s as trials in their bid for success.  
Prominently, the results indicate that the sequence of 
the three items with the maximum weights amongst 
the aspects were "Financial Constraints", "Domestic 
Demand" and "Loan Repayments". The total weights 
for these three aspects were 0.693 (Buckley’s method) 
and 0.617 (Chang’s method). 
Inadvertently, the least significant items within the 
trials considered by SME’s as protracting factors for 
their success were "International Markets", 
"Regulatory Constraints", and "Legal". The total 
weight for the bottom three aspects was 0.307 
(Buckley’s method) and 0.383 (Chang’s method). 
The three most significant protracting trials under 
consideration for SME’s in their quest for success in 
the concluding analysis and finding are: 
 Financial constraints: the findings indicated that 
among all the financial constraints variables 
unavailability of finance is the highest constraints. 
This have a huge effect on SME’s because it hinders 
the progress and the success of the business since 
funds to start up or inject into the business becomes 
difficult. It is also established that, even when funds 
are available the interest rate on the banks loans 
makes it difficult for the SME’s to go in for them and 
aside that, requirement of security and collateral 
demanded by the banks makes it difficult for the 
SME’s to access the loan facilities. 
Domestic demand is also one of the most significant 
protracting trials of SME’s in Ghana. One of the key 
variable of domestic demand as a constraint is the 
local competition among the SME’s. Most of the 
SMEs compete themselves locally because they are 
all possibly into delivering same goods and services 
which make it very competitive, hence collapse the 
less privilege ones in terms of who have enough 
capital to inject. 
Finally loan repayment is a major constraint to 
SME’s. It ends up with the SME’s having low 
profitability because of huge loan servicing, capital 
reduction and low capital rejection. The loan charges 
are huge when SME’s go in for loans hence it hinders 
on their profitability as well as their working capital. 
In conclusion SME’s can experience prolonged 
success, if the above top indicators are workable to 
ensure no hindrances to their day-to-day activities, 
hence also ensuring the economic development and 
socioeconomic well-being of individuals in the 
nation, vis-a-vis the contribution of these institutions. 
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Table 3. Local weight and global weight for each criterion (Buckley’s method) 
Aspecta Local 
Weightsb 
Ranking Indicatora Local Weightsb Ranking Global Weightsc Ranking 
 
F1 
 
 
0.254 
 
1 
F1-1 
F1-2 
F1-3 
F2-4 
1.032 
0.954 
1.011 
0.911 
1 
3 
2 
4 
1.946 
1.844 
1.690 
1.606 
1 
4 
9 
14 
 
F2 
 
0.122 
 
4 
F2-1 
F2-2 
F2-3 
0.887 
0.671 
0.584 
1 
2 
3 
1.802 
1.711 
1.554 
5 
8 
16 
 
F3 
 
0.057 
 
6 
F3-1 
F3-2 
F3-3 
0.777 
0.710 
0.689 
1 
2 
3 
1.520 
1.462 
1.444 
17 
19 
20 
 
F4 
 
0.238 
 
2 
F4-1 
F4-2 
F4-3 
F4-4 
1.012 
1.001 
0.743 
0.800 
1 
2 
4 
3 
1.799 
1.928 
1.585 
1.640 
6 
2 
15 
13 
 
F5 
 
0.083 
 
5 
F5-1 
F5-2 
F5-3 
0.685 
0.555 
0.513 
3 
1 
2 
1.391 
1.888 
1.687 
24 
3 
10 
 
 
F6 
 
 
0.033 
 
 
7 
F6-1 
F6-2 
F6-3 
F6-4 
F6-5 
0.543 
0.480 
0.650 
0.522 
0.501 
2 
5 
1 
3 
4 
1.397 
1.351 
1.411 
1.386 
1.344 
23 
27 
21 
25 
28 
 
F7 
 
0.012 
 
8 
F7-1 
F7-2 
F7-3 
0.631 
0.404 
0.711 
2 
3 
1 
1.403 
1.377 
1.786 
22 
26 
7 
 
F8 
 
0.201 
 
3 
F8-1 
F8-2 
F8-3 
0.936 
0.825 
1.003 
2 
3 
1 
1.677 
1.478 
1.653 
11 
18 
12 
a. For an explanation of the codes, please refer to Fig. 1. 
b. Local weight is determined based on judgments of a single criterion. 
c. Global weight is determined by multiplying the weight of the criteria. 
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Table 4. Local weight and global weight for each criterion (Chang’s method) 
Aspect
a 
Local Weightsb Rankin
g 
Indicator
a 
Local Weightsb Rankin
g 
Global Weightsc Rankin
g 
 
F1 
 
 
0.214 
 
1 
F1-1 
F1-2 
F1-3 
F2-4 
1.229 
1.054 
1.014 
0.983 
1 
2 
3 
4 
1.836 
1.814 
1.601 
1.666 
2 
4 
11 
10 
 
F2 
 
0.162 
 
4 
F2-1 
F2-2 
F2-3 
0.887 
0.853 
0.828 
1 
2 
3 
1.795 
1.325 
1.299 
5 
14 
16 
 
F3 
 
0.066 
 
6 
F3-1 
F3-2 
F3-3 
0.836 
0.936 
0.830 
2 
1 
3 
1.189 
1.164 
1.148 
17 
19 
20 
 
F4 
 
0.206 
 
2 
F4-1 
F4-2 
F4-3 
F4-4 
1.117 
1.301 
0.872 
1.008 
2 
1 
4 
3 
1.766 
1.854 
1.484 
1.637 
6 
1 
12 
9 
 
F5 
 
0.075 
 
5 
F5-1 
F5-2 
F5-3 
0.685 
0.555 
0.513 
3 
1 
2 
1.115 
1.688 
1.315 
24 
8 
15 
 
 
F6 
 
 
0.045 
 
 
7 
F6-1 
F6-2 
F6-3 
F6-4 
F6-5 
0.522 
0.380 
0.510 
0.501 
0.411 
1 
5 
2 
3 
4 
1.125 
1.001 
1.130 
1.075 
1.031 
23 
28 
22 
25 
27 
 
F7 
 
0.035 
 
8 
F7-1 
F7-2 
F7-3 
0.518 
0.412 
0.528 
2 
3 
1 
1.136 
1.058 
1.369 
21 
26 
13 
 
F8 
 
0.197 
 
3 
F8-1 
F8-2 
F8-3 
0.862 
0.713 
1.000 
2 
3 
1 
1.736 
1.177 
1.821 
7 
18 
3 
a. For an explanation of the codes, please refer to Fig. 1. 
b. Local weight is determined based on judgments of a single criterion. 
c. Global weight is determined by multiplying the weight of the criteria. 
          
 
 
 
 
